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IFUSP
A low energy electron may attach to a molecule, forming a metastable resonance, which may dissociate into a
stable anion and a neutral radical. Chloromethane has been a good target for dissociative electron attachment
studies, since it is a small molecule with a clear dissociative σ∗ shape resonance. We present potential energy
curves for CH3Cl and its anion, as a function of the C−Cl distance. Due to the resonant nature of the anion,
a correct description requires a treatment based on scattering calculations. In order to compute elastic cross
sections and phase shifts we employed the Schwinger multichannel method, implemented with pseudopotentials
of Bachelet, Hamann and Schlu¨ter, at the static-exchange plus polarization approximation. At the equilibrium
geometry, the resonance was found arround 3.3 eV, in accordance to experience. The incoming electron is
captured by a σ∗ orbital located at the C−Cl bond, which will relax in the presence of this extra electron. We
took this bond as the reaction coordinate, and performed several scattering calculations for a series of nuclear
conformations. The phase shift obtained in each calculation was fitted by a two component function, consisting
in the usual Breit-Wigner profile, which captures the resonant character, and a second order polynomial in the
wave number, which accounts for the background contribution. That way, we obtained position and width of
the resonance, which allowed us to build the potential energy curve. For larger distances, the anion becomes
stable and usual electronic structure calculations suffice. Furthermore, the existence of a dipole-bound anion
state is revealed when we employed a set of very diffuse functions. The knowledge on the behaviour of the
neutral and anionic electronic states helps us in elucidating how the dissociation takes place.
